Introduction
============

As one of the most common chronic musculoskeletal disorders, osteoarthritis (OA) is the leading cause of chronic disability in developed countries. Epidemiological studies estimate that about 15% of the world population is affected ([@r1]). The incidence of OA is rapidly increasing and the disease is becoming a considerable public health burden in terms of lost working days, early retirement and significantly increased healthcare costs ([@r2]).

Osteoarthritis is characterized by degenerative and inflammatory processes affecting mostly weight-bearing joints (hips, knees and ankles) and surrounding tissues, but any synovial joint can be affected ([@r1], [@r3]).

Pain is the most prominent clinical feature of OA and the main reason for physician office visits. The pathophysiology of pain in OA includes both nociceptive and neuropathic mechanisms. Abnormal excitability in pain pathways of peripheral and central nervous system corresponding to central sensitization has been demonstrated in OA ([@r2]-[@r4]). The key pathological hallmark of OA is abnormal articular cartilage, which is avascular and aneural, and so cannot generate pain directly ([@r3]). Other articular and periarticular structures affected by the disease, such as synovial membrane, joint capsule, subchondral bone, periosteum, periarticular ligaments and muscles, are all richly innervated and represent the source of nociceptive pain ([@r2]). Although the pain in OA has generally been classified as nociceptive (inflammatory), the component of neuropathic pain (NP) has been increasingly recognized in some patients ([@r3], [@r5]). Presumably, local damage to peripheral nerve fibers in articular and periarticular structures, in the course of disease, leads to activation of neuropathogenetic mechanisms ([@r3]).

Clinically, early stage of OA is characterized by joint pain triggered by specific activities and relieved by rest ([@r6]). Later, as the disease progresses, the pain often becomes constant ([@r7]). A proportion of OA patients use descriptors characteristic of NP such as burning, numbness, 'pins and needles' to address their painful sensations. Also, mood changes, sleep disturbance and fatigue, which all are manifestations of chronic pain states, occur more frequently in OA patients ([@r3], [@r4]).

The goals of OA treatment are pain control, improvement of function and quality of life ([@r3]). Currently available treatments provide only modest relief of pain at best. The effectiveness of some first-line agents, such as paracetamol, is hard to distinguish from placebo, and the effectiveness of nonsteroidal anti-inflammatory drugs (NSAIDs) and opioids is considered small to moderate ([@r4]). A subgroup of OA patients, with poorly controlled pain by common analgesics (e.g., NSAIDs), has been shown to respond well to unconventional analgesics including tricyclic antidepressants, serotonin-norepinephrine reuptake inhibitors or gabapentinoids ([@r8]).

The rationale for this study was based on observations that some of the knee OA patients with chronic pain experience both nociceptive pain and unrecognized NP. Presumably, these patients would tend to take higher doses of NSAIDs and report higher intensities of pain.

The aim of this cross-sectional study was to determine the prevalence of NP in knee OA patients using painDETECT questionnaire, and to evaluate the correlations between pain intensity, gender, age and types of treatment, and the presence of NP.

Patients and Methods
====================

Study subjects were selected from outpatients diagnosed with knee OA attending the Division of Physical Medicine and Rehabilitation with Rheumatology, Dubrava University Hospital. These 122 patients were selected from 135 knee OA patients according to the following inclusion criteria: history of knee pain of at least 12 months and diagnosis of knee OA based on the American College of Rheumatology (ACR) classification criteria ([@r9]). Exclusion criteria were a history of knee surgery, knee infection and rheumatoid arthritis.

All participants completed a self-administered questionnaire designed for this study, which included sociodemographic data (age and gender), duration of knee symptoms, types of treatment, and preventable risk factors (body mass index (BMI) and waist circumference). The presence of NP component was assessed by painDETECT questionnaire.

The study protocol was approved by Ethics Committee of Dubrava University Hospital and Institutional Review Board of Zagreb University School of Medicine. Informed consent was obtained from each participant.

Pain scores
-----------

Various screening tools have been developed to identify NP, including LANSS, DN4, NPQ, painDETECT, and ID Pain ([@r5]). We chose painDETECT to determine the presence of NP in knee OA patients because it does not require clinical examination, and shows a slightly higher sensitivity and specificity (85% and 80%, respectively) in comparison to other validated questionnaires for assessment of NP ([@r5]).

PainDETECT is a patient-based questionnaire consisting of nine items, i.e. seven weighted sensory descriptors and two items related to radiating and temporal characteristics of individual's pain pattern. The overall score ranges from 0 to 38. A score ≥19 indicates that NP is likely, a score 13-18 indicates that the presence of NP component is possible, and a score ≤12 indicates that NP is unlikely. PainDETECT also includes visual analog scales (VAS) for pain referring to 3 different time points (pain at entry point, most severe pain in the past 4 weeks, and average pain in the past 4 weeks), but these items do not count towards the overall score.

Statistical analysis
--------------------

Data are presented in tables including absolute frequencies and their proportions, and arithmetic means with corresponding standard deviations. Kolmogorov-Smirnov test was applied to check for normality of data distribution, and according to the results obtained, the appropriate parametric tests were used. Differences in age, gender, BMI, waist circumference, VAS of pain at entry point, most severe pain in 4 weeks and average pain in 4 weeks among three groups of patients according to painDETECT score (neuropathic pain likely, possible, or unlikely) were analyzed by one-way ANOVA and Bonferroni post-hoc tests. The χ^2^-test was used to analyze differences in categorical variables (treatment modalities), while correlations of VAS, gender, age, BMI, waist circumference and painDETECT score were evaluated by Pearson correlation coefficients. All p values \<0.05 were considered significant. The STATISTICA 10.0 ([www.statsoft.com](http://www.statsoft.com)) software was used on analysis.

Results
=======

The study included 122 participants (86 female and 36 male), mean age 64.6 years. All subjects had a history of knee OA of at least 12 months. The mean VAS of pain at entry point was 4.37 (SD 1.98, min 0.5, max 9.0); the mean VAS of the most severe pain during the last 4 weeks was 6.87 (SD 2.14, min 1.5, max 10.0); and the mean VAS of average pain during the last 4 weeks was 4.99 (SD 1.83, min 1.2, max 10.0).

According to painDETECT score, NP was likely (score ≥19) in 18 (14.8%), possible (score ≥13 to ≤18) in 30 (24.6%), and unlikely (score ≤12) in 74 (60.7%) subjects.

The most frequent pattern of pain in subjects with unlikely NP was "Pain attacks without pain between them", while subjects with possible and likely NP most frequently had the "Pain attacks with pain between them" pattern ([Table 1](#t1){ref-type="table"}).

###### Types of pain in three groups of patients according to painDETECT score

  PainDETECT score                           Type of pain                        Total                                                                                       
  ------------------------------------------ ----------------------------------- ---------------------------------------- ------------------------------------- ------ ----- -----
  Persistent pain with slight fluctuations   Persistent pain with pain attacks   Pain attacks without pain between them   Pain attacks with pain between them                
  0-12                                       n                                   18                                       20                                    25     11    74
  \%                                         24.3                                27                                       33.8                                  14.9   100   
  13-18                                      n                                   1                                        7                                     10     12    30
  \%                                         3.3                                 23.3                                     33.3                                  40     100   
  19-38                                      n                                   1                                        1                                     3      13    18
  \%                                         5.6                                 5.6                                      16.7                                  72.2   100   
  Total                                      n                                   20                                       28                                    38     36    122
  \%                                         16.4                                23                                       31.1                                  29.5   100   

A significantly higher proportion of participants with likely and possible NP (36/48, 75%) reported radiation of knee pain to other parts of leg than participants with unlikely NP (17/74, 22.97%) (p\<0.001, χ^2^=0.001). There was no significant difference in gender among subjects with likely, unlikely and possible NP (χ^2^=0.715).

All subjects with likely NP and 96.7% of subjects with possible NP were taking systemic NSAIDs compared to 73% of subjects with unlikely NP, which was statistically significant (χ^2^=0.002, p\<0.01). Also, a significantly higher proportion of subjects with likely NP (83.3%) were treated with topical NSAIDs than subjects with possible and unlikely NP (53.3% and 50%, respectively; χ^2^=0.037, p\<0.05). None of the participants was treated with opioid analgesics other than tramadol. There was no significant difference in other treatment modalities among the three groups ([Table 2](#t2){ref-type="table"}).

###### Types of treatment in three groups of patients according to painDETECT score

  Type of treatment                       Patient groups according to painDETECT score                                   
  --------------------------------------- ---------------------------------------------- ------- ---- ------ ---- ------ -----------
  0-12                                    13-18                                          19-38                           
  n                                       \%                                             n       \%   n      \%          
  Laser therapy                           4                                              5.4     2    6.7    1    5.6    0.09
  Magnetotherapy                          62                                             83.8    24   80     17   94.4   0.529
  Electrotherapy                          19                                             25.7    12   40     9    50     0.398
  Thermotherapy                           3                                              4.1     2    6.7    0    0      0.968
  Ultrasound therapy                      4                                              5.4     1    3.3    1    5,6    0.898
  Gymnastic exercises                     10                                             13.5    6    20     6    33.3   0.139
  Systemic NSAIDs                         54                                             73      29   96.7   18   100    **0.002**
  Topical NSAIDs                          37                                             50      16   53.3   15   83.3   **0.037**
  Paracetamol or paracetamol + tramadol   14                                             18.9    5    17.2   6    33.3   0.349
  Other opioid analgesics                 0                                              0       0    0      0    0      \-

NSAIDs = nonsteroidal anti-inflammatory drugs

We found a significant positive correlation between VAS of pain at entry point and painDETECT score (pc=0.43, p\<0.001), VAS of most severe pain in 4 weeks and painDETECT score (pc=0.43, p\<0.001), and VAS of average pain in 4 weeks and painDETECT score (pc=0.43, p\<0.001). We also found a positive correlation between waist circumference and painDETECT score, which was not statistically significant (pc=0.01, p=0.95), as well as negative correlation between age and BMI, and painDETECT score, which was not statistically significant either (pc=-0.03, p=0.74; pc=-0.08 and p=0.36, respectively).

Discussion
==========

Like nearly all other chronic pain states, OA is likely a 'mixed pain state', with individual variability in the relative balance of peripheral and central elements of pain ([@r10]). OA-related pain is presumably the result of a complex interaction between local tissue damage, and inflammation, peripheral and central nervous system ([@r2]). Inflammation in the joint triggers a cascade of events, resulting in peripheral sensitization, increased sensitivity of nociceptive primary afferent neurons, and hyperexcitability of nociceptive neurons in the central nervous system. Peripheral sensitization is thought to play an important role in the development and maintenance of central sensitization; intense, repeated or prolonged input from peripheral nociceptors modulates spinal cord pain-transmitting neurons and leads to decreased activation thresholds, increased synaptic excitability, and increased firing thresholds ([@r3]). The presence of central sensitization is associated with a poor treatment outcome ([@r8]).

This cross-sectional study showed that a significant proportion of OA patients manifested features of NP. Several other studies estimated the prevalence of NP in patients with OA using painDETECT score at 5%-50% ([@r5], [@r8]). More recently, Ohtori *et al*. found that 5.4% of subjects with knee OA had likely NP and 15.2% had possible NP ([@r5]). This study included 92 participants with the mean age of 70.4 years. In our study, the proportion of subjects with likely and possible NP was higher (14.8% and 24.6%, respectively), and the mean age of 122 participants was lower, 64.4 years. Age has been recognized as the most prominent risk factor for the initiation and progression of OA, and the incidence of OA is higher in the elderly population, which can be explained by the cumulative effect of mechanical load resulting in 'wear and tear' of the joints ([@r11]). Although we found a tendency of negative correlation between age and painDETECT score, implicating a higher likelihood of the presence of NP component in younger patients with knee OA, it was not statistically significant, and additional studies with larger samples are needed.

Besides the relatively small number of patients, another potential limitation of this study was that reliability of painDETECT for NP in knee OA had not been fully evaluated, and this needs to be assessed in further studies.

We also want to point out that despite treatment with analgesics and physical therapy, the level of pain in our subjects remained relatively high, as measured by VAS. Indeed, in a significant proportion of OA patients, pain is still inadequately controlled with common analgesics, which leads to disability and impaired quality of life ([@r4]).

Our results further indicated that knee OA patients with likely and possible NP experienced higher levels of pain and were more likely to take NSAIDs (both systemic and topical) than patients without NP component, implicating poorer pain control. A subgroup of OA patients with NP component, who may benefit from treatment with centrally acting analgesics such as opioids, antiepileptics, tricyclic antidepressants, and serotonin/norepinephrine receptor inibitors ([@r8]), mostly remain unrecognized. Implementation of a simple NP questionnaire in routine clinical practice would contribute to early recognition and appropriate treatment of these patients.

Conclusion
==========

According to the painDETECT questionnaire, 14.8% of our participants likely had NP component, and another 24.6% possibly had it. These patients were experiencing higher levels of pain, implicating poorer pain control with common analgesics. Recognizing these patients as a distinct subgroup would allow clinicians to improve their treatment by using non-standard analgesics with central activity.
